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AUTOMATIC PERFORMANC~ CONTROL OF COMPRESSOR BY MICRO-COMPUTER 
L.X.Li, H.P. Yuan, P. c. Shu 
Jompressor Division, Xi'an Jiaotong University 
Xi'an, P.R. China 
ABSTRAC~' 
This paper combines techniques of compressor 1 computer and auto~control 
theory. The purpose of this paper i~ to make a study on capacity control of com-
pressor by means of changing the runnlng speed of driving motor which is control-
led by a micro-computer. The aim to develop this control system is to keep the 
Pressure of 13"as tank to a desired, approximately constant value, i.e. the pres-
sure deviation in the tank is limited to a narrow rangpover the desired value. 
The closed-loop control system of compressor driven by a speed-variable mo-
tor is designed, the mathematical model and control program is also derived in 
this study. Many measures for reducing electromagnet interference to the com-
puter system are introduced to ensure that the control system works successfully. 
This paper compares this control system with classical intermittent switch-
ing the drlving motor on or off, and presents their power consumption and per-
formance characteristics. 
INTRODUCTION 
The quantity of gas supplied by compressor is required fluctuately in most 
situation. The pressure of gas tank will increase when the delivery capacity 
of compressor is greater than the quantity of gas consumed by user and vice ver-
se. Thus, it can be seen that the pressure drop of gas tank shows the relation-
ship between the delivery capacity of compressor and the quantity of gas con-
sumed by user. The consumer often demands the pressure in gas tank to be kept 
to a desired value. 
In this paper, the capacity control of compressor is carried out by varying 
the running speed of the driving motor through a micro-computer. The capacity 
of compressor follows in the track of the gas consumed, and the deviation be-
tween the pressure of gas tank and the pressure required by consumer is limited 
to an acceptable value. 
PRINCIPL~ OF THE CONTROL SYSTEM 
Fig. shows the closed-loop of capacity control system of compressor 
drlven by a speed-variable electric motor. 
The pressure transducer measures the pressure of gas tank, and the pressure 
signal is input into the micro-computer through A/D converter, The computer 
compares this pressure with the pressure required, and calculates the running 
speed whose signal is output through D/ A convertei' and the running speed is 
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controlled by the signal. The capacity of compresso
r is automatically changed 
With variation of the speed, the pressure in gas tan
k is stabilized around the 
desire~ pressure. Two regulating actions are ~ntr
oduced, one is proportional 
action ( P for short ), the other is proportional p
lus integral action (PI for 
short ), each one ha<;; its characteristia. 
SUPPRESSION OF THE ELECTROMAGNET INTERFERENCES 
There are many source9 of electromagnet interferen
ces to the control system 
which come from the coupled electric field and coupl
ed magnitic field of elec-
tric apparatuses, and also from the ground voltage 
drop and impulse current of 
motor. Suppression of these interferences is the ke
y to keep the control system 
working properly. 
The interference of power supply 
In the laboratory, besides this control system, many
 electric apparatuses 
are supplied by the same power line. Owing to the e
xistence of the internal 
resistence of power and the impeda,nce of electric ci
rcuit, when the load of an 
appa.ratu'S varies, the voltage of the control system 
will fluctuate, which can 
make the micro-computer uncontrollable. In order to
 eliminate this interferen-
ce, the power supply for this system is isolated by
 a voltage stabilizer. 
The interference of ground voltage drop 
As a matter of fact, the ground impedance is not zer
o. The micro-computer 
and the D/ A converter both have the same ground po
int (see Fig. 2), the voltage 
difference between this point and the ground point o
f the silicon controlled 
speed regulator forms a ground electric circuit whlc
h lnfluences the computer 
for controlling the motor. While the computer drive
s the silicon controlled 
speed regulator through D/ A converter, the compu
ter theerfore becomes uncon-
trollable. 
An isolating amplifier is installed between the outp~t
 of D/A converter 
and the input of the silicon controlled speed regul
ator (Fig. 3 ), which is 
shown in Fig. 3. The output and input of the amplif
ier are completely isolated 
each other, so the ground voltage drop is suppress
ed_ 
The inte~ference in measuring the p~essure 
The pressure of gas tank is measure~ by a pressure t
ransducer and input 
into the computer. The transmission process of pres
sure signal is influenced by 
the electromagnet interference, so the pressure mea
sured is not correct In 
order to weaken this influence, the trAnsducer measu
res the average pressure 
in the time of sampling, then the pressure measured 
is more accurately. 
The interference of impulse current of motor 
If the pressure ~eviation lS greater, the running sp
eed increment is so 
greater that the impulse current influences the mic
ro-computer through the 
coupled electric fields and coupled magnitic field. 
In order to deoreas"> t1lo 
impulse current, the running speed is increased grad
uately by the computer con-
trol program. 
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RESULTS oP MJ;;ASURJ!.MJ;;NT ~,ClR THb SYSTI!.M 
An electr1c control valve is introduced for modeling the consumer valve. 
The control system ls chematically described in Fig. 4 , Fif>-5 and Fig. 6 show 
th!2' histories of running speed of CJmprcssor and pressure in @.s ta.nk for the 
P control and the PI control respect1vely when th~ mass flow rate consumed 
ls chant;ed. 
From the diagrams above, it can be seen that the pr,:>portional action can 
only control the pressure a.ppriximately to given value (never reach to it ) , 
while the proportional plus integral regulatlng act1on can keep the pressure 
in ~as tank to given value more accurately. 
CONCLUSIONS 
Comparison with classical methods 
1rhe measurement for intermittent swi tchine- the driving motor on or off is 
shown in Fig 7 and the results of comparison with 1t in Tab. 1 and Tab. 2. From 
the comparison, it is known that the discharge pressure is more stable and ener-
gy consumption is more economical in this micr-o-computer control system than 
classical methods. 
J;;xtending the application of this control system 
1 ,The driving motor is a D-C motor, while the driving motor widely used in 
industry is A-C motor. The method for regulating the running speed of A~C 
motor, for instance, is to vary the friquency in many cases. The diagram of 
compressor control system by means of computer which can be used in industry is 
shown in Fig. 8. 
2.According to the temperature or pressure in synthetic column, the dilevery 
mass flow of the boosting compressor in chemica' plants can be controlled au-
tomatically , as an example, by varying the running speed or adopting other mea-
sures to change the quantity of compressed gas into the column. 
3.For the compressor driven by an internal-combustion engine, the running 
soeed is controlled by varying the injection quantity of fuel oil by means of 
computer control, so the capacity of compressor can fit to the need automati-
cally. 
4.In most application, the temperature of room or cold store is required to 
be kept in a desired value, The capacity control system in this paper can also 
be used in this case. According the temperature deviation of the room or cold 
store, the computer can automatically control the running speed of the refriger~ 
tion compre~eor to vary the maze flow rate of refrigerant. 
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Tab. l Compari9on of un9ta.bility of pressure 
p control 
PI control 












Comparison of specific work 






mass flow mass flow mass flow 
f :J.ncrease decrease increase 
y 
l 
p control 337-45 328.47 381.12 
PI control 360.88 350.89 401:>.01 
on and off 3;12.7 421.10 
control 
Olosingthe suction > 392-7 > 421.10 
··-
Fig. l The closed-loop of control system 
~ground circuit 









Fig. 3 Suppress1on of ground voltage drop 
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Fig. 6 Histories of rotation speed and pressure for PI control 







Fig. 7 N 'h P histories for the mo-
tor switch on or off 
(required pressure 
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Fig.8 Real compressor auto-control for industry 
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